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1 TOOL-LESS BLADE CLAMPING 

2 APPARATUS FOR A RECIPROCATING TOOL 

3 Background of the Invention 

4 The present invention generally relates to tools. More particularly, it relates to 

5 mechanisms for clamping tool attachments to such tools. 

6 While reciprocating tools such as jigsaws, saber saws and other reciprocating tools, 

7 including medical and surgical instruments, have been used for decades, the mechanisms for 

8 attaching a tool attachment to the reciprocating portion has evolved from various attachment 

9 mechanisms that required separate tools of one kind or another, typically screwdrivers, wrenches 

10 or levers, to attach the tool attachment to a reciprocating member by tightening screws or the 

1 1 like. Because such attachment mechanisms are often located in a confined space in the tool, it is 

12 often inconvenient to attach or remove the tool attachment, which can comprise a cutting blade, a 

13 saw blade, an abrasive, polishing or smoothing member or the like from the tool. Moreover, 

14 since special tools were often required, it was necessary to have such tools available during use 

15 in the event the tool attachment breaks or otherwise needs to be changed because it is worn out 

16 or a different type of tool attachment is needed. 

1 7 There has been a concerted effort in recent times to develop new kinds of attachment or 

18 clamping mechanisms that do not require the use of tools to mount and remove tool attachments 

19 from the tool. While mechanisms are known in the prior art that have this capability, the various 

20 known designs have varying degrees of effectiveness in securely holding the tool attachment in 

21 the tool, or in the ease and convenience of operation in mounting or removing tool attachments 

22 from the tool or in the degree of complexity and therefore cost of manufacture. 

23 It is a continuing goal of designers to develop clamping mechanisms for such 

24 reciprocating tools which have superior design features, are effective to provide the desired 

25 amount of force to clamp the tool attachment, are easily operated, and have a minimum number 

26 of parts that are easily manufactured and assembled to thereby minimize the cost of manufacture. 
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1 Summary of the Invention 

2 Several preferred embodiments of the present invention are disclosed herein for a tool- 

3 less blade clamping apparatus for a reciprocating tool of the type which has a reciprocating 

4 plunger which has a tool attachment receiving slot for receiving a tool attachment of the type that 

5 has a shank portion with at least one, and preferably two shoulders spaced from the end of the 

6 shank and an aperture in the shank for facilitating holding by the clamping apparatus. In all of 

7 the disclosed preferred embodiments shown and described herein, the clamping apparatus has an 

8 undamped position and a clamped position where the shank portion of the tool attachment can 

9 be inserted into the slot as well as an opening in the apparatus itself. In the undamped position, 
10 a tool attachment can be easily inserted and the shoulders will release the apparatus to move to 


11 the clamped position, where the tool attachment is securely retained. When returned to the 

12 undamped position, the apparatus engages the shoulders and pushes the blade from the 

13 apparatus. 

14 The preferred embodiments have at least one spring biasing the apparatus toward the 

15 clamped position, a releasable retaining mechanism for holding said apparatus in its undamped 

16 position after being placed in that position, such that when the retaining mechanism is released 

17 responsive to the blade shank portion being inserted into the opening and slot and the shoulders 

1 8 engage the apparatus and is thereafter moved a predetermined distance, the retaining mechanism 

19 is released to move to its clamped position. When a blade is to be removed, the clamping 

20 apparatus needs only to be moved to its undamped position by manually rotating the outer 

21 sleeve or collar, and the apparatus pushes against the shoulders of the blade which causes the 

22 blade to normally be ejected from the mechanism as it reaches its undamped position. 

23 Description of the Drawings 

24 FIGURE 1 is a perspective view of the first preferred embodiment of the clamping 

25 apparatus shown with a blade inserted in the apparatus in its clamped position; 

26 FIG. 2 is an exploded perspective illustrating the components of the apparatus shown in 

27 FIG. 1; 

28 FIG. 3 is an enlarged perspective view illustrating a portion of the apparatus shown in 

29 FIG. 1; 
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1 FIG. 4 is a cross-section taken generally along a line perpendicular to the orientation of 

2 the slot of the plunger rod at a location through the center of the detente; 

3 FIG. 5 is a perspective view with portions removed to illustrate many of the components 

4 of the apparatus shown in FIG. 1; 

5 FIG. 6 is a perspective view of the inner sleeve of the apparatus shown in FIG. 1 ; 

6 FIG. 7 is another perspective view of the inner sleeve shown in the apparatus of FIG. 1; 

7 FIG. 8 is a perspective view of the outer sleeve of the apparatus shown in FIG. 1 ; 

8 FIG. 9 is another perspective view showing the interior of the outer sleeve of the 

9 apparatus shown in FIG. 1 ; 

10 FIG. 10 is a perspective view of the detente used in the apparatus shown in FIG. 1 ; 

1 1 FIG. 1 1 is a perspective view of a second preferred embodiment of a clamping apparatus; 

12 FIG. 12 is an exploded perspective illustrating the components of the apparatus shown in 

13 FIG. 11; 

14 FIG. 13 is a perspective view of the apparatus shown in FIG. 1 1 shown in cross-section 

15 taken generally through the center of the apparatus along a plane parallel to the slot of the 

16 plunger rod; 

17 FIG. 14 is a perspective view of the apparatus shown in FIG. 1 1 with portions removed to 

1 8 illustrate the relationship of components thereof; 

19 FIG. 15 is a perspective view with portions removed to reveal a cross-section taken 

20 generally along a plane transverse to the axis of the apparatus and through the center of the 

21 detente; 

22 FIG. 16 is a perspective view of a third preferred embodiment of the clamping 

23 mechanism; 

24 FIG. 17 is an exploded perspective view of the apparatus shown in FIG. 16; 

25 FIG. 1 8 is a perspective view of the apparatus shown in FIG. 1 with portions removed to 

26 illustrate the relationship of components of the apparatus shown in FIG. 16; 

27 FIG. 19 is a cross-section with portions removed to illustrate a cross-section taken along 

28 a plane generally transverse to the axis of the apparatus and taken at a position to reveal the 

29 middle of the detente; 

30 FIG. 20 is a perspective view of the clamping collar of the apparatus shown in FIG. 16; 

31 FIG. 21 is a perspective view of the control sleeve of the apparatus shown in FIG. 16; and 
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1 FIG. 22 is a perspective is another perspective view of the clamping collar of the 

2 apparatus shown in FIG. 16. 


3 Description of the Preferred Embodiments 

4 While the various embodiments of the present invention can be used with various power 

5 hand tools jig saws, saber saws and other reciprocating saws used in the construction and 

6 woodworking applications, it should be understood that the clamping apparatus is certainly 

7 susceptible for use in applications other than these. It is contemplated that the clamping 

8 apparatus may be used in the medical field, particular with surgical instruments that are used 

9 with reciprocal saw and cutting blades. Also, while the embodiments of the present invention 

10 are particularly suited for use with power hand tools, they could be used with a nonpower hand 

11 tool as well as larger stationary power tools that employ tool attachments in a reciprocating 

12 manner and where such tool attachments are replaced. The detailed description of the preferred 

13 embodiments are described with regard to saber saws which use commercially available saw 

14 blades. The present invention should not be limited to the described applications. 

15 The embodiments of the clamping apparatus of the present invention are particularly 

16 suited for use with a saber saw which has a generally cylindrical plunger rod although plunger 

17 rods or structure may be utilized which are other than the circular cross-section. However, if it is 

18 other than a circular cross-section throughout a significant part of its length, the plunger rod 

19 necessarily requires a generally cylindrical distal end portion in which the embodiments of the 

20 present invention are installed. The blade described herein in which the clamping mechanism of 

21 the embodiments of the present invention are to be used is of conventional design for saber saw 

22 blades, but it should be understood that the various embodiments could be modified to operate 

23 with other styles of blades if desired. The modification should be such that a hole be located 

24 somewhere on the shank portion of the blade and the blade should have at least one shoulder of 

25 the type described herein for releasing the apparatus from an undamped position to a clamped 

26 position, and for ejecting the blade from the apparatus. 

27 There are three preferred embodiments shown and described herein, with the first 

28 embodiment being illustrated in FIGS. 1 through 10, the second embodiment in FIGS. 11 

29 through 15 and the third embodiment in FIGS. 16 through 22. A feature common to all 
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1 embodiments is the aspect that the blade has at least one shoulder, and preferably two shoulders 

2 on opposite sides of the blade for engaging the apparatus during insertion of the blade in the 

3 apparatus. The shoulders contact the apparatus and release it which causes it to move to a 

4 clamped position. When it is desired to remove the blade, the apparatus is manually returned to 

5 its undamped position and when it reaches that position the apparatus engages the shoulders and 

6 normally ejects the blade from the apparatus. This type of functionality is different from other 

7 prior art blade clamping mechanisms which utilize the end of the shank to cause the apparatus to 

8 move to the clamped position and also contact the end of the shank to remove it from the 

9 mechanism. The preferred embodiments of the present invention have an important advantage 

10 over this prior art mechanism in that the preferred embodiment can function with blades having 

1 1 shank portions of varying lengths. The insertion and ejection of the blade is achieved as a result 

12 of the shoulders in the shank portion of the blade and not the end of the shank. 

13 With regard to the first p referred embodiment, the blade c lamping apparatus is shown 

14 generally at 10 attached to a plunger rod 12 that is typically a part of a reciprocating power tool 

15 such as a saber saw or other reciprocating tool that is designed to use a removable or replaceable 

16 tool such as a cutting blade, saw blade or the like that is mounted to a plunger rod wherein the 

17 plunger rod has a reciprocating action. The clamping apparatus 10 is shown in FIG. 1 with a 

18 blade 14 clamped in place. The apparatus 10 is installed on the plunger rod 12 that extends to a 

19 reduced diameter end portion 16 which has a slot 18 (see FIG. 2), through which a shank portion 

20 20 of the blade 14 is inserted. 

21 With regard to the shape of the blade 14 described herein, which is a generally typical 

22 shape and is commercially available from many manufacturers, it has a shank 20 that is generally 

23 of the same thickness as the blade portion 14 but is narrower than the blade portion in that the 

24 transition from the shank portion to the blade portion creates a shoulder 22 on each side of the 

25 blade. The end 24 of the blade 14 may have a notch 26 and the shank preferably has a hole 28 

26 located in it center generally midway between the end 24 and the shoulder 22 in the longitudinal 

27 direction of the blade, all of which is shown in FIG. 5. 

28 As shown in FIGS. 1-10, the apparatus 10 has an outer sleeve, indicated generally at 30, 

29 which has a generally hollow cylindrical configuration with a reduced diameter end wall 32 that 

30 has an opening 34 that is sized slightly larger than the diameter of the end portion 16 of the 

31 plunger rod 12 and also slightly larger than the width of the shank portion 20 of the blade 14 so 
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1 that the shank portion can be inserted into the slot 18 of the rod end portion 16 and the opening 

2 34. The outer sleeve 30 has a thickened portion 36 that has a generally square shape and 

3 increases from a relatively small thickness at end 38 and to a thicker portion at the opposite end 

4 40, with a transverse end wall 42 providing a gripping surface for a user to more easily rotate the 

5 outer sleeve 30 in the counterclockwise direction indicated by the arrow 44 to place the 

6 apparatus in an undamped position. A second thickened portion 46 is provided diametrically 

7 opposite the portion 36 for enabling symmetrically balanced gripping by a user. 

8 The outer sleeve 30 has a circumferential elongated slot 48 with a transverse axially 

9 aligned extension 50 at one end thereof in which a forward pin 52 is preferably press fit into an 

10 opening 54 in the end 16 of the plunger rod 12. A diagonal wall 56 is defined by a recess in the 

1 1 inside of the outer sleeve, i.e., the left end portion 58 as shown in FIGS. 1 and 2 is closer to the 

12 front end wall 32 than the right end 60. The wall 56 has a length that is approximately equal to 

13 the length of the slot 48 in that rotation of the pin 52 in the slot 48 extends through an arc that is 

14 preferably at least equal to the angular arc between ends 58 and 60 of the wall 56. 

15 The apparatus also includes an inner sleeve, indicated generally at 70, which also has a 

16 hollow cylindrical configuration and an outer diameter that is sized to closely fit within the outer 

17 sleeve 30 and which has an inner diameter that is slightly larger than the outside diameter of the 

18 plunger rod end portion 16 on which it slides. The inner sleeve has a pair of protrusions 72 that 

19 are diametrically opposite one another and an axial recess 74 that extends from the front end 

20 rearwardly toward the upper protrusion 72. The width of the recess is approximately equal to the 

21 diameter of the pin 52 and the axial length of the recess 74 is approximately equal to the axial 

22 distance between the ends 58 and 60 of the groove 56. In this way, the inner sleeve 70 can move 

23 in the axial distance by an amount equal to the axial distance between ends 58 and 60, but is 

24 restrained from rotation by virtue of the pin 52 riding in the recess 74. 

25 While not specifically illustrated, the outer sleeve 30 has a recess diametrically opposed 

26 to the recess 56 that is virtually identical to it, but diametrically opposed. The protrusion 72 is 

27 adapted to fit within the recess 56 and the opposite protrusion similarly engages the recess slot 

28 on the opposite side of the outer sleeve 30, so that when there is relative rotational movement 

29 between the inner sleeve and the outer sleeve, the angular orientation of the slot 56 will cause 

30 axial movement of the inner sleeve 70 relative to the outer sleeve 72. As is best shown in FIG. 7, 

3 1 the inner sleeve 70 also has a pair of radially oriented inwardly extending ribs 76 that are 
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1 diametrically opposite one another that are configured to fit within the slot 18 of the end portion 

2 16 of the plunger rod 12 which prevents rotational movement of the inner sleeve 70 relative to 

3 the outer sleeve or the plunger rod 12. 

4 The apparatus also includes a compression spring 78 which bears against the inner sleeve 

5 70 and against a spring retainer 80. The spring 78 has an inside diameter that is slightly larger 

6 than the end portion 16 of the plunger rod so that it fits over the same. The spring retainer 80 has 

7 an inside diameter that is only slightly larger than the outside diameter of the end portion 16 and 

8 slides on it until it reaches an annular shoulder 82 that is formed by the end portion 16 being of a 

9 slightly smaller diameter than the main portion of the cylindrical plunger rod 12. A detente 84 is 

10 provided which fits into an opening 85 on the bottom side of the end portion 16 below the slot 

11 18. The detente 84 has a conical upper end portion 86 and a bottom end 88 that may be of a 

12 hemispherical shape or at least slightly curved. 

13 As best shown in FIGS. 4 and 6, the inner sleeve 70 has an inclined or ramped surface 90 

14 that is formed in the front end of its top portion which is configured to engage the detente 84 

15 when the apparatus is in its clamped position, i.e., when the inner sleeve 70 is at its most forward 

16 position relative to the outer sleeve 30. This occurs when the protrusion 72 is at the left end 58 

17 as shown in FIG. 1. In this position, the inclined ramp surface 90 bears against the detente 84 

18 and presses the conical portion 86 thereof into the opening 28 of the blade 14 to thereby firmly 

19 clamp the blade 14 so that it cannot be easily removed. 

20 During operation of this embodiment, when a blade 14 is to be inserted into the 

21 apparatus, the apparatus is in its undamped position which is different from the clamped position 

22 shown in FIG. 1 in that the outer sleeve 70 is rotated in the counterclockwise direction of the 

23 arrow 44 so that the pin 52 is at the opposite end or left end of the slot 48 as shown in FIG. 1 . 

24 Because of the biasing force of the compression spring 78 against the inner sleeve 70, when the 

25 pin 52 is at the right end of the slot 48, the force of the spring will cause the inner sleeve to be 

26 moved forwardly or left in FIG. 1 which in turn causes the outer sleeve 30 to be moved relative 

27 to the pin so that it engages the transverse extension 50. When it reaches that point, it is in the 

28 undamped position and it will be retained in this position until a blade is inserted into the 

29 apparatus. 

30 To insert and clamp a blade, it is inserted into the slot 18 and opening 34 until the 

31 shoulders 22 engage the end 32 of the outer sleeve 30 at which point further inward force causes 
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1 the outer sleeve to be moved rearwardly or right as shown in FIG. 1 so that the pin 52 will be 

2 aligned with the slot 48 and the force of the spring 78 will cause the protrusion 72, which at that 

3 point and time will be located on the opposite end 60 of the diagonal wall 56 and cause it to 

4 rotate the outer sleeve 30 relative to the inner sleeve 70 and thereby move it to the position as 

5 shown in FIG. 1. During that movement, the inner sleeve 70 will also move to the left or 

6 forwardly in the apparatus and cause the inclined surface 90 to engage the detent 84 and engage 

7 the hole 28 in the blade 14 to firmly secure it. 

8 If the blade is to be subsequently removed, a user will grip the outer sleeve and rotate it 

9 counterclockwise in the direction of the arrow 44. When it reaches the position where the pin 52 

10 is in line with the transverse extension 50, it will be quickly moved to the left which will eject 

1 1 the blade 14 from the apparatus. 

12 The second preferred embodiment is similar in principle to the first in that it has an 

1 3 undamped and clamped position and the apparatus is normally in an undamped position when 

14 no blade is inserted in it and upon insertion of a blade a predetermined distance, it is released to 

15 move toward the clamped position. Similarly, when it is manually rotated toward the undamped 

16 position, it will eject the blade when it approaches the undamped position. Rather than moving 

17 an inclined surface in an axial direction to move the detente into the aperture in the shank of the 

18 blade 14, this preferred embodiment has a ramped or cam surface that engages the detente as a 

19 result of rotation of a clamping collar. 

20 Turning now to the drawings, and referring to FIGS. 11-15, the clamping apparatus is 

21 indicated generally at 100 and is mounted on a plunger rod end portion 16 that is substantially 

22 similar to the rod end portion 16 of the first preferred embodiment. It also has a slot 18 as well 

23 as a flange 82 that is formed as a result of the diameter of the end portion 16 being less than the 

24 diameter of the main portion of the rod 12. The apparatus 100 has a generally cylindrically 

25 shaped hollow control sleeve, indicated generally at 102, that has a forward end portion 104 and 

26 an opening 106 that is slightly larger than the outer diameter of the end portion 16. The plunger 

27 rod also has an opening 54 in which a pin 108 is inserted and which extends outwardly so as to 

28 ride in a circumferential elongated slot 110 that has a transverse extension 112 that is directed 

29 rearwardly. The configuration of the slots 110 and the extension 112 is substantially similar to 

30 the slot and extension 48 and 50 of the first preferred embodiment. 
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1 A clamping collar 124 has a generally hollow cylindrical configuration with the outside 

2 diameter being slightly smaller than the inside diameter of the control sleeve 102 so that it fits 

3 within it. The inside surface of the clamping collar 124 is generally cylindrical in shape but has 

4 a portion 126 that has an arc of approximately 90° that increases in its radial distance from the 

5 center of the clamping collar beginning at location 128 shown in FIG. 15 and increasing to point 

6 130 which defines a cam surface 132. The clamping collar 124 has an axial groove in its outside 

7 surface 134 configured to receive an axial rib 136 that is formed on the inside of the control 

8 sleeve 102. This interlocking rib and groove configuration causes the control sleeve 102 and 

9 clamping collar 124 to rotate together during operation of the apparatus 100. 

10 The clamping collar also has an aperture 136 that extends substantially the full length of 

1 1 the clamping collar and is sized to receive a transverse end leg 138 of a torsion spring 140. An 

12 opposite leg 142 is oriented in a radial direction in the center of the spring so that it fits within 

13 the slot 18 of the plunger end portion 16. This secures the end portion 142 from rotation so that 

14 the opposite end portion 138 when inserted into the aperture 136 creates a torsional force applied 

15 to the clamping collar 124 and the control sleeve 102 if they are rotated relative to the position of 

16 the end 142. 

17 A generally cylindrical support ring 144 has a reduced diameter forward portion 146 that 

18 defines an annular shoulder 148 that is sized to engage the rear end surface of the control sleeve 

19 102. The support ring 144 also has a rearward extension 152 (see FIGS. 13 and 14) that fits on 

20 the end portion 16 of the plunger rod 12. A compression spring 154 bears against the support 

21 ring 144 as well as against a generally cup-shaped spring retainer 156. The inside diameter of 

22 the rear end of the spring retainer is sized to closely fit the diameter of the end portion 16 and it 

23 contacts and is held by the annular shoulder 82 of the plunger rod 12. A detente 158 is provided 

24 and fits into an aperture 160 (see FIGS. 14 and 15) in the end portion 16 of the plunger rod. In 

25 this embodiment, the axial position of the aperture 160 and the aperture 54 are different as 

26 readily shown in FIG. 14. A smaller circular recess 162 is preferable ground into the face of the 

27 slot 18 adjacent to the conical portion of the detente 158 to assure that the detente 158 will firmly 

28 engage the blade 14 when it is inserted into the apparatus. As in the first embodiment, the 

29 detente 158 engages the opening 28 of the blade shank 20. 

30 During operation of this embodiment, when the apparatus 100 is in its unlocked position 

31 and referring to FIG. 11 (which shows the apparatus in either its clamped or undamped 
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1 position), the pin 108 will be located in the slot the extension 112. This holds the apparatus in 

2 this undamped position. When a blade 14 is inserted into the apparatus, the shoulders 22 of the 

3 blade will engage the front end wall 104 of the control sleeve 102 and with sufficient force 

4 applied will move the control sleeve 102 in the rearward direction which will release the pin 108 

5 from the slot extension 112 and biasing force resulting from the torsion spring 140 will rotate the 

6 control sleeve 102 as well as the clamping collar 124 in the clockwise direction as shown by 

7 arrow 1 64. C lockwise rotation o f t hese t wo c omponents e nables t he c am s urface 1 26 o f t he 

8 clamping collar 124 to engage the detente 158 and move it radially inwardly to engage the hole 

9 28 in the shank 20. When the blade moves the control sleeve 102 rearwardly, it compressed the 

10 compression spring 154 by engaging the support ring 144 and pushing it in the rearward 

1 1 direction. 

12 To unlock the apparatus, a user manually rotates the control sleeve 102 in the 

13 counterclockwise direction, i.e., the direction opposite the arrow 164, which causes the cam 

14 surface 132 to release the detente 158 and when the rotation is sufficient so that the pin 108 is 

15 axially aligned with the transverse extension 112, the compression spring will force the spring 

16 support and control sleeve forwardly which causes the pin to enter the transverse slot 112 which 

17 is the undamped position of the apparatus. The movement of the control sleeve 102 forwardly 

18 normally ejects the blade as a result of the front and wall 104 pushing the blade from the slot 18. 

19 With regard to the third embodiment and referring to FIGS. 16-22, it is similar to the 

20 embodiment shown in FIGS. 1 1-15 in that the apparatus 200 has a cam surface that also engages 

21 a detente by rotation thereof. The assembled apparatus is indicated generally at 200 and is 

22 shown to be installed on a plunger rod 12 having a slightly reduced diameter end portion 16 

23 which thereby forms the shoulder 82 as shown with regard to the prior described embodiments. 

24 The end portion 16 has a slot 18 for receiving the blade 14 which has the same configuration as 

25 has been described with regard to the first and second preferred embodiments. The apparatus 

26 200 has a clamping collar, indicated generally at 202, that has an elongated slot 204 in which a 

27 pin 206 which is preferably force fit in an aperture 208 in the upper side of the end portion 16. 

28 Because the pin is secured in the plunger rod end portion 16 and the diameter of the pin is 

29 comparable to the width of the slot 204, the only movement that is permitted by the clamping 

30 collar 202 is rotational movement. 
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1 The clamping collar 202 has a radially inwardly directed protrusion 210 located at the 

2 front end thereof that is relatively thin and narrow as shown in FIG. 20. The clamping collar 202 

3 also has plurality of small ramp-like protrusions 212 as well as two larger protrusions 214 which 

4 facilitate gripping by a user to rotate the clamping collar to the undamped position as will be 

5 hereinafter explained. The clamping collar also has an axial rib 216 in the rear portion thereof 

6 for engaging a recess in a support ring 218. The rear part of the support ring 218 has an enlarged 

7 end forming a shoulder 224 that is adapted to contact the end surface of the clamping collar 202. 

8 The main part of the support ring 218 is adapted to slide within the rear portion of the clamping 

9 collar 202. By virtue of the complementary rib and recess construction, the support ring 218 and 

10 clamping collar 202 will necessarily rotate together as is desired. The support ring 218 also has 

11 an axially oriented aperture or slot 226 that is adapted to receive the transverse end 228 of a 

12 torsion spring 230, the opposite end thereof being radially oriented and configured to fit within 

1 3 the slot 1 8 of the plunger rod end 16. 

14 A generally hollow cylindrical control sleeve 234 fits around the plunger end portion 16 

15 and inside of the clapping collar 202. The control sleeve 234 has an annular groove 236 near the 

16 front portion 236 located near its front and the annular groove 236 merges with a perpendicular 

17 axially oriented groove 238 that extends from the annular groove 236 to the rear end of the 

1 8 control s leeve 2 34. T he c ontrol s leeve 2 34 a lso h as a flared front 2 40, the i nside s urface o f 

1 9 which i s g enerally c onfigured t o c onform w ith t he s hape o f s houlders o f m any commercially 

20 available blades 14. The control sleeve 234 also has an elongated opening 242 through which 

21 the pin 206 passes. This enables the control sleeve 234 to move in the axial direction, but is 

22 precluded from rotating relative to the plunger rod end portion 16. 

23 A compression spring 244 is located inside of the clamping collar 202 and has a diameter 

24 that is approximately equal to that of the control sleeve 234 so that the front end of the spring 

25 244 bears against the rear surface of the control sleeve 234 when the apparatus is assembled. 

26 The spring 244 has a diameter that is only slightly larger than the diameter of the end portion 16, 

27 and the rear end of the spring 244 bears against a spring retainer 246. The spring retainer 246 

28 has an internal diameter that is only slightly larger than the diameter of the end portion 16 but 

29 smaller than the diameter of the main part of the plunger rod 12 so that it is restrained by the 

30 shoulder 82 of the plunger rod. A detente 248 fits within the aperture 250 in the end portion 16 
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1 of the plunger rod 12. The detente 248 also has a conical configuration at the end which engages 

2 the blade 14 and a curved opposite end portion. 

3 The detente 248 is moved toward and away from the blade 14 during operation by virtue 

4 of a cam surface 252 that is shown in FIG. 19 and which extends from approximately location 

5 254 to location 256, with the location 256 having a larger radius from the center of the apparatus 

6 than the location 254. In this regard, it is similar to the cam surface of the second embodiment. 

7 During operation of this embodiment, when a blade 14 is inserted into the slot 18 with the 

8 apparatus 200 in its undamped position, the protrusion 210 of the clamping collar 202 is located 

9 in the axial slot 238 of the control sleeve 234. When the blade is pressed into the apparatus with 

10 sufficient force to travel a predetermined distance, the control sleeve 234 is moved axially in the 

11 reverse direction until the protrusion 210 is aligned with the annular groove 236 of the control 

12 sleeve 234, whereupon the bias of the torsion spring 230 will rotate the support ring 218 and the 

13 clamping collar 202 so that it moves in a clockwise direction to its clamping position shown in 

14 FIG. 19. In this position, the cam surface 252 has engaged the detente 248 so that it enters the 

15 hole 28 of the shank 20. The drawing of FIG. 19 does not show a blade present, which is the 

16 reason that the conical portion of the detente 248 is extended into contact with the opening 208 

17 in which the pin 206 is inserted. Similarly the position shown in FIG. 16 is a clamped position 

18 without a blade having been inserted. If a blade were inserted, the pin 206 would be located 

19 approximately midway between the ends of the slot 204, the exact position being a function of 

20 the thickness of the blade having been inserted. 

21 It should be appreciated that all embodiments of the present invention are adapted to 

22 apply a generally uniform holding force regardless of the thickness of the blade or other tool 

23 accessory that is installed in the apparatus. When the control sleeve 234 is pushed rearwardly to 

24 release the clamping collar, it loads the compression spring 244. Also, the torsion spring 230 

25 causes the clamping collar and support ring to rotate to the position as shown in FIG. 19 where 

26 the blade would be locked in place. To unclamp the blade, the user merely needs to rotate the 

27 clamping collar in the counterclockwise direction as shown in FIGS. 16, 18 and 19, which will 

28 enable the detente 248 to be released from the blade. When the clamping collar 202 is rotated to 

29 a point where the protrusion 210 is aligned with the axial slot 238, the force of the compression 

30 spring on the control sleeve 234 will push it forwardly and normally eject the blade 14 from the 

31 apparatus. 
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In the event that the various embodiments of the present invention are installed on power 
tools that experience excessive forces during operation, the materials from which the present 
apparatus a re m ade i s p referably s teel o r o ther h ard m etal, w ith t he e xception t hat t he s pring 
retainers d o n ot n ormally experience e xcessive stresses and therefore may be fabricated from 
plastic or plastic-like material. 

While various embodiments of the present invention have been shown and described, it 
should be understood that other modifications, substitutions and alternatives are apparent to one 
of ordinary skill in the art. Such modifications, substitutions and alternatives can be made 
without departing from the spirit and scope of the invention, which should be determined from 
the appended claims. 

Various features of the invention are set forth in the following claims. 
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